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(57) Abstract: The invention provides novel aromatic compounds represented by the general formula (I) and red-emitting organic 
electroluminescent devices made by using the same, which have high color purity and long life and exhibit high luminous brightness 
and luminous efficiency even when a low voltage is impressed: (I) wherein (1 ) at least four of X, to Xjo are each Ci^ alkoxy, (2) at 
(east one of Xj to is C1.6 alkyl and at least one thereof is C,^ alkoxy, with the proviso that the sum total of the alkyl and alkoxy 
groups is four or above, (3) at least six of X, to X20 are each C,^ alkyl. or (4) at least four of X, to Xm are each C,^ alkyl and two 
of the alkyl groups each have three to six carbon atoms. 
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m$k I ~6 07;b=i + ( 2 ) X, -X,.©^ *>/J,Vj: < ^ ^ i 

. (3) X, -X,,0-5*>'>/^< it 6^*<. J^I^1B[1~6 07;U 
+ Xti ( 4 ) X, --X:,© d < t t 4 o^^^, j^^lSf ] 

*-5o ) 
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mrnvm^^^.L^ m^&^mi!}<mm^m^zm^miZJL^}l^'-%:^ 
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1 4 4 2-t^fg{u(i.. -1-7 ^^y^Ht^y^-kym^W'km^Miz 

^umm^m i 5 ^^fiitT--Y'^-^h^tz. #r^¥3 - i e 2 4 8. 
I -^^^^izti. i;v/7y ;«^u> (DCM) ^it^m^%%m\zw< 

2 0 0 I - 8 1 4 5 1 4>^t^ti. 7^ 
m\z^iiWLtz^^^%m'f-ti^^7r^^Hx\.^^i)^^ z. (D^%m=^\tc 

I EfeJt ( 0 6 4 , 0 . 3 3 ) tfe^Jg{i^l> hO(D^ MRjm/± 
Ti^i^^^o /io ^ /i:> WO 0 1 / 2 3 4 9 7 mU^it^k^-^ 

iC (I) {cisoT. X, ~X2(i©-9t>4o;6^p< ^-fb^tl 

^m.KmWixmn^. Mmmi^%t-^^mx^ m^<o^\.^n=^if% 
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X12X13 



i-m^ ( I ) ti. TIB ( 1 ) ~ ( 4 ) (DK^-fnib^^mtzto 

(1) X, -XioO ^ -^'ptj. < t i> 4 -:>tiU ^n-f 4x54513, 



(2) X, -Xz,(0 d t>'PU < t h I ■r)i)<mm^ 1 ~ 6 (omBh L 

(3) X, -XzoO^^(}.'tl< ti> 6-oi)K -en^'tl345{z, 

IS 1 ~ 6 ©ii^^) L < {i^ife©7;u+;uST-. 0 *<7j<kr-*>5o 
( 4 ) X , ~X2o© ^ ^.^J^j'j: < <*: ^ 4 07&^ n-Pti3435[ (3 , MM 
^ 1 —6 ©ilM^) L < Ci^ili5(D7;i^+;uST^ o I^7;u4;i.S 
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( 1 ) ~ ( 4 ) 0) \.^-r tiTb^ ^ mfct h O-X: ^ :h o 

( 1 ) X I ~x 9 -b'pu < tt i^tu ^n^e*naii-> 

o 

( 2 ) X . ~X!8© -9 t'^i'^'^e < i 1 o:6<J^^IS 1 ~ 6 (Oii^^) L 

L < ti ^ 0 7 ;P 13 + i/ S T% 1^ T ;b + 7 ;i/ 3 + V S 05 

( 3 ) X 1 ~X 0 ^'Pfi < r^ibK -^-n -en 54 3^(3, 

itl~6©ii^feL< tt^K©7/b+;uSt?. ^ 0 *^7K lilt? 

(4) X, -X 2o(0 d t>'ptl< t h A jKS 

HuiB-«5^ ( I ) (uJbH^T. 1 ~ 6 <Z)7;u+;uS^ LTti 

. ^5=-;uSs i^^^bS^ n - tr;uS, V7'af;bS, n - 7' 
t-r^^i^a. s-7'^;uS. -ivX^jum^ n-^>^ 
^I'S. 1 - ^ ^;b7'^;uS> 2 ^;U7'^;uS, 3->t^;uy^ 

2, 2 - 9 ;^ ^ )Uy'a \^)im. n - + i> yUg^*^^ (f b tl. $f * 
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fc. 5^4^. M e tiy ^;uS. E t P r Ci7*a tr;us. 
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. mm/^%m/m,i-^Am/^m. mm/lE?^.'&\m/^%m/ 

it^m^ 1 ~ 7 ofiM%^w-r*c ^*^$f * Lt^o -b^mt^^ 1 mm 
^ 14 n Tfe ^ ^ T -r § m isi * ^ , 

^ (I') ©{b-^ti(-*n^-c. ^ b{;:^5gi(0|i5feMI4. ft!ioK-b°> 
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> «^?$AM©it^. m,m:^'hm^%:iix-t ^m^m^mxm. m 

o 

X h t L T (i . T V h 7 > . -t- 7. b > , 7 x :f > h b > > 
U > . X h 7 -fe > . n D ^ > ^ ^ U Hz > , 7 ^ b -tr > . U 
t-V, 7^'a'<«;U>. :^7^a'^^^J^>, '^Uy^. 7^n'^i; 

■^75'a'>^i;y>, v?7i-;U7'^v?ai>. •rh77i^;l/ 
7* ^ i > . -7 U > . :^ + ■t^ V T . T ;U v > . t' 7; > 

V+ -9- y; > > h' X ;^ f- b-7 > , ^ n > , + 

^ ^ i;'7 x-;Ux^ b eri;i,T > h 7 -fe > > T 5 y 

ij )i /^y - ;u . b* 7 > . ^ :^ e 7 > . U y ^ > . y □ V T - > > 

W ^7feMT4^Lfcii®?©mT?4AS3llim^aAM*4'\© 
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T y - t K ^ W . T ;U b K 7 y > . t^^}7 ^) -Ji'J > 
> X ^ ;u-<> . y X > , V V >M h 7 a. - ;b 7 ^ > . X 
^ 'J ;U T 5 > M h >; 7 X ;u 7 5 > . 7 ^ > M h 'J 7 X ~ 7 ^ 

=.m.7 ymmwt Lxit^ mA-ii. h'j7x-;b7 5>. hUh 

U ;u 7 5 > . h g ;u 7 X ^ 7 ^ > . N . N ' - 7 ^ - ;u - N 
, N' -(3-p<^;i/7x-;u)-l, 1' - b7x^;i/-4. 4 
' -v?7$>. N. N. N' . N' - (4-y?^;U7x-;l.) -1 
. I' -7x::i/l.-4, 4' -y7^>. N, N. N* , N' - ( 
4-y^;U7x — ;b) -1,1' -b7x-;u-4, 4* -v75 
N, N' -i?7x-;l.-N, N' ->?^7f^;L'- 1 . 1' - b 
7x^;U-4. 4* -i?7 ^ N, N' - (y^;U7x-;u) - 
N, N'* - (4-n-7'^;U7x^;b) -7xf->hb>-9, 1 
0 - V? 7 ^ > . N , N - b ;^ ( 4 - V - 4 - b y ;b7 5 y 7 X - 
) - 4 - 7x-;U-S/^'n^+Hj->|?. RXfZtlh(Dm^l^BWL7 
5 >#*&*W L/c;^- n'v - L < U v-;&-'^tf f,n'l>o 7 
D >/ 7 - > ( P c ) LTti. ^J^{f. Hz P c . C u P c 

. CoPc. NiPc> ZnPc^ PdPc. FePc. Mn.Pc 
>C1A. IPc.CIGaPc>CI InPc. ClSnPc. C 
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liSiPc. (HO)AlPc, (HO)GaPc>VOPc. 
TiOPc. MoOPc. GaPc-O-GaP c 7 ^ n i/ t 

WL. ^TfeB-e^^ L/cJ||i^B-?©iE?L?iAJS'\(^i^ii^E5± 

y > . 7 > h 7. + p« ^ > , V? 7 i y + y > . ^ tr 7 > ;t + 

- ;u , U U > X h V ;E7 ;u /-K > + y 4 -9- 'J > . 7 b ;f U - U 
>y^>. 7>h7 + yi^^^>\ 7>ha>l^i^n^©^li#: 
*<#{f f,ti^„ */c. iE7LaA*;fif4l3mi^§#Ji^g<^. H^aAM 

z: <!: -e -5 . 

in^>><^m?aAMf4®4i-e. $ f.(J:!aimWnj:S^aAM*4ii. 
L T . ^ij ;i . 8 - t K n + V + y :h - h U ^ A . fx (8 

I^X(8-fcKa + '>+/i;-:>--h)-7>*'>, h'jx 

(8— t:Kn4^v4-y';-t--h) 7;U5-^A. b'JX (2-^9^ 
;U-8-tKn + v4y'j-^--h) 7 hUx (8-t 

K a + -> 4 y U ~ h ) iS'} ^ ex ( I 0 - t K D + V > y 

[h] +y';-^-~h) '^'jU'^/i., ex (1 o-fcK^ + i//^<>y 

[h] + yU:h-h) ffilfi. fx (2-y^;U-8-+y'jTh-h 
) i7np*''J':7A, ti'X (2-yf^;U-8-+/U-^--h) (o- 

^by^-h) *''J'!7A. ex (2-y^;u-8-+y';:h-h) 
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i^t^Hftb^^o izU. 2 . 5 - X ( 1 - 7 X - ) - 1 , ' 

3 , 4 -t^-^V-)\^. i^;^ f^^l-P 0 P 0 P. 2 . 5 - tf X ( 1 - 
7i^;U) - 1 , 3,4 - ^7V-)l. 2 , 5 - ex (l-7i- 

;u) -1. 3. 4-:t + -9--::;Ty-;u. 2 - (4' - tert-y 

^;U7x-;U)-5-(4*'-e7xn;U) 1, 3, 4 ~ t ^ -^T 
TV-iU. 2. 5 - ex { \ - ^ )l) -1, 3, 4-;^ + -!fe; 

7y-;u. 1. 4 -ex [ 2-( 5 -7x^;i/^ + -9->:;7y';;u) 
]A:>-if>^ 1, 4-ex[2-(5-7x^;U;f + -9-iJTyy;u 
) - 4- tert-7*9';U'<>-lf>]. 2 - (4' - tert-7* 
^;U7x-;b)-5-( 4''-e7x^;u) - l. 3. 4-f^Tv' 
rV-JV. 2, 5-ex(l-:h7^;i/)-l. 3. 4-^Tv?T 
V — 1, 4 - ex [2-( 5-7x - 7'JrV y 3 ^ 
>-if>. 2 - (4' - tert-7*^;b7x-;l.)-5-{ 4"- 
e7x-;u) -1. 3. 4-hy7y--'l'. 2 , 5-ex(l-:h 

7f^;u) - 1 . 3 . 4 - h u ry-zu. 1 , 4 - ex [ 2 - ( 5 - 

. I&±^^^D y >{btl. SiOx.AlOx.SiNx.SiON 
.AlON. GeOx.LiOx.LiON.TiOx.TiON 
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^ TaOx . TaON> TaNx . C ^J: ^Mmitm . Mfbtl. M 
Ox.A10x> SiNx. SiON.AlON. GeOx.C;6^ 
(Om^ t LXit^ LiF. MgF: . CaFz . MgFi > NaF 

4 e Vcfc *)A^^jii±mmmin'oiy(oi}<mLxi3y). m^it. mm 

. N E S AS^to^ffl^ti^g^ftxX. mit^ >'J^ m(DWt<t^ 
ffli>^n§o ti^^^tttlS^ LT(i. 4 e V J; «9 /h 

^Ui^-fA, Ift, =.ry ^ y jsge^A, U^-^A, 
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JL^ly y- \£=.)17 *• U 7* a tr u > , ;^ ^ 

b >. y y ^ ^ 7 U b- h . ^{b .-K U 

T ;b :3 - ;u , Jtf t' ^ ;u 7* ^ 7 - ;u . □ > , .i< U i - r ;b X - 
X 'It h > . .-t? U -9" ;i/ * > , Ji< 'J x - x ;b i^- ;u 7 :i- > , t b^-y )l 

"j e=.;b7;U^7'i' X h ^ 7;U^ax?^ U > - x =^ U 

xh^7;U;tax^U>-/\4^-9-7;b;ta7°atrix >^a-n#: 
, ;K ^ n n h >J 7 ;U :t a i ^ 1/ > , ** U tf - U t' > 7 ;U ;^ 7 K 
, U X X X ;u , /-K * - - h , t^^} ^ U 9 y ^ ^-K -f 5 K . 
U ji - X ;u -1- ^ K . U ^ K . 'J 7° □ f b > I? ;6^# {f ^> n 

o 

^ u >^ir. 7*7 xv. vriz-x^ >/^0^it^ii^^xif 

> rj - -r -f > i?'*. T* ^' -y tr > ^\ 7 □ - n - x ^' > (7)?!^^]^ 

i)^m<u^o i^mtimt^^tk::yt^-)umi)^m^i.x. m^^w 
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0 ju m:6^if t L < . 10nm~0. 2 /i m © 1^ ffl $ b jif i L l> 

3i-^--'i'B&±^©yi:ai>iit;gfj:^]J^^^ilD^jSr^ffl LT^) -^ffipT 
I^J^J^^flg tLXlt^ iK 'J X ^ U > . U * - .-K^t - h . 'j T 'J b 
- h . ;K y i X X ;u . U 7 ^ K . 4^' u ^ > , *° 'j X ;i/ 7 > 

. y ^ ;u y ^ ^ 'J u - h , u p< ^ ;u 7 u u - h , -t ;i/ a - 

-)im(o'^m'\^mm^^i.fi^h^o ttz^ mmt lxu. mum 
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7'u-(m(DW-mm^w. m^m. y^-^ m^sr^ T.yi^-i 0 
mmm 1 (<k^ti c 1 0 1 1 0 1 - ) 0^^) 

{k^il^ ( 1 0 1 ) St; ( 1 0 1 ' ) (D^^Jig(j:t5i^§{k^^j;ci: 
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1005'J';'yh;K^)3-op7^xn(c:, 3. lO-i^yo^-- 
7 , 1 4 - 7 a.^;l.T-fe:h7 h [ I , 2 - ] y }Ut y y y- y R 
Xf 3 . ll-v7'a^:-7, 14-i^7i-;l.T-tr:>-7h[l, 2 
- k ] 7;l/:t 7 >x ym^^ m-^it 7:3) 3.0g (4. 72 
mmol). 4, 4' -i?yh + vv7i-;UT^>2. 38g ( 
1 0 . 3 8 m m o 1 ) . h li X ( v U 7* > T -ir b > ) V y 

v7^(0) 64ing(0. 07mmol). (S)-(-)-B 
INAP(2. 2' -lfX-(i^7i-;u.-t:;^7^>')-l. 1' 
-tf:h79^;U) 88mg(0. 14mmol).-:hh';'!7At-7' 
h + V K 1 . 1 g ( 1 1 . 4 mm o 1 ) ^: AtlTT >g^ u 
!Ji7K h ;ux > 5 0 5 U U h ;u^iP^T^|^^ L b I 1 0 t 

5 0 5 U h ;b © □ o y ^ > ^ ]f)P A ^ T- L ^ < L 
/i^jti^L/Co M?^^iiifiL. i7 a a :^ y t:^mt Ltziy V iJ 
y;U*7A^avh^77>f--eg6<j#)^^g|Lfc. ^^gSrl^^L 

^-a-. ^fch L/clSa^^^iSiJ. ^ML, 3 . 6 g ( 3 . 8 6 mm o 1 
) (Oif^m ( I 0 1 ) ( 1 0 1 • ) k^fz 8 2 %) , <5([ 

{cf#f)n/i{b-&J^ (lOnj^t/ClOl* )-§r350t. 5. 0 
X 1 0 - 'T o r r xm%^mL. ^fel»*^f#/Co 

m^tifzit^H^ (1 0 i ) ( 1 O l ' ) 07 ^ - Kv'-r 7 
^-V3 > (FD) -7 7.^m^lfEP LCI^mom^Bm^i^JLTlz 

F D vx^^ :932 (M*.bp). 466 (M^*) 
H P L Cmm : 9 5 % 

iiiB^J 2 (fk-g-i^ ( 1 0 8 ) :Rt>- ( 1 0 8 • ) ©^^) 
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it^^ ( 1 0 8 ) ( 1 0 8 ' ) (D^Mmi.z}s\,-}^it^^m 




I 0 0 5 U U 'y h 3 o □ 7 7 X 3 {3 , 3 , I 0 - v 7* □ ^ - 
7. 14-v;7i-;bT-ir-:l-7h[l,2-k]7;U:*-7>7^>. 

3. ii-vrrn=E-7, ] 4 -V7 x.=^)ur -^zi-y h [i. 2- 

k] >;U^7 >T>?g#!|^ 9:1) 3. Og (4. 72m 

mo I). (4-^b + ->7j^ — ;i/)-p-h';-;UT5>2. 2 
1 g (10. 3 8 m m o 1 ) . b V 7. V V f> 7 V y) 

9 7 'J ^ i 0 ) 6 i m g X 0 . 07mmo!). (S)-(- 
) - BINAP88mg (0. 14mmo I) . ^hU-^At-y 
h + K 1 . 1 g ( I 1 . Ammo \ ) ^Xtirr )l=tyW.MLfz 
h > 5 0 5 V ') -y h ^m^X^WLt^i}^ ^ 1 1 0 t {3# 
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xm^^Bit^"^. m\hLtzB^H^miU ^mt. 3. 2g o. 5 
6 mm o 1) (oit^m ( 1 0 8 ) :Rt; ( 1 0 8 ' ) ^niz mm i 
5 %) o <5^(ci#'^n/-c{b^ti (10 8) :^t; ( i o s • ) ^ 3 5 o 

6. 4xlO-'Tprr T-flJSmMM Bg^Jpfel^* *l#fco 

nhfitzitti^ (io8):Rtj^(io8*)©F D-7x^^:Rtjf 

H P L C$6«<^i!!^|gmtrK^TI^/T^1-o 

F D^t;^^ :900 (M^,bp). 450 (M'-') 

H P L C^ifeJS : 9 8 % 

WMm 3 (^b#i|^ ( 5 0 4 ) ^^t)^ ( 5 0 4 • ) (D^m) 

it-g-!^ ( 5 0 .4 ) Jit/ ( 5 0 4 • ) ^\t^KJls 
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1 0 0 5 U U 'v h ;U © 3 o □ 7 7 X n , 3 , 1 0 - ^ a ^ - 
7. 1 4-S^7:t-;^T^r:^7h [1. 2-k] 7;U^7>5">, 
3. ll-^ya^-T, 14-S^7:t.^;^T^r:^7h[l. 2- 
k ] 7 >T >^I-^#I in-^it 8:2) 2. Og (3. 15m 

mo I ) . ( 4 - ^' V 7* a h*;!/ 7 i ^ ;b ) - p - h U - ;UT ^ > 1 
. 8 0 g ( 7 . 9 9 m m o 1 ) . b U X ( v > 'J > T -fe h > 
) i^j'^^'JO ^ (0) 44mg (0. 047mmol). (S)- 
(-) - BINAP59mg (0. 095mmo 1) . i- V V I. 
t-7'h4^v-h'8 4 8mg (8. 8 2mmol)*AtiTT;l-3'> 
S^L/c^. IjizK 5 0 ^ «; U h ;b^ifl;iT^i$ U^^j:^^ 

1 I 5t{3#^t. ^ io^^ii ^m^mwbtzo Km^^JmMM^'^ 

n'PL. b 0 5. V V y b )\^(DP ^ aa :^ ^ > ^jXiPL. ^iST* Uti e> 

o ^mm^ii^w.^^ hx^mi^tzWi. ^n^'/^^y^ 

AT-^jli^llUfMiaL. ^^^giLfco ?# t>tLfc^$ ^ 5 0 g © 
V/ y A y;u$rffi<.^/i ^ u-^ \- >; V -? ^ —XV ^ uu:^ ^ y / h 
>3 : 1 ?S^?f ^iT^Hr^l LT^mMmL/Cc tf ti /c ^ iili L 

^^t^SiJ. ^^iU. 2 . 3 g ( 2 . 4 9 mm o I ) (Oit^m ( 5 0 

4 ) jSjtJ' ( 5 0 4 * ) ^mtz i^mi 9%) o mzm^ntzit^m 

(504);5^£i^(504' ) I. Og^450 'C. 5. GxiO"' 

mnmm^mz. 

nhtifzit^m ( 5 0 4 ) ( 5 0 4 ' ) (^f D-7;^5^i?f;^t; 
HP L ci^^(om%m^k\>xi\z7r^-t o 

F D vx^!^ : 9 4 0 (M* .bp) 
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HPLC$i6Jt : 9 8% 
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